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The main magnetic configuration of CHS-qa is pro-
duced with 20 modular coils ( 10 coils per each toroidal 
period). The geometry of these coils is determined with 
NESCOIL code so that magnetic surface produced by 
coils should match with the target magnetic surface ob-
tained from magnetic configuration's optimization using 
VMEC. In NESCOIL code, the modular coils are ex-
pressed as filaments on a current carrying surface by 
using coefficients of Fourier polynomial. These coeffi-
cients are taken as control parameters, and NESCOIL 
code searches suitable values for them so that modular 
coils satisfy given some conditions, such as error of pro-
duced magnetic surface from targeting surface, distance 
between adjacent coils and curvature of coils, etc. 
Auxiliary toroidal field coils are used to change rota-
tional transform. The geometry of them is also deter-
mined with NESCOIL for giving good efficiency of 
control of rotational transform without significant change 
of other properties (such as quasi-axial symmetry etc). 
In this report, another design of auxiliary toroidal field 
coils for other purpose is suggested. 
A candidate of CHS-qa configuration, "2b32", has a 
small but not negligible residual helical ripple. If this 
ripple can be controlled, we can study the effect of this 
on transport, MHD stability, plasma rotation and internal 
transport barrier. And the control of this ripple is 
meaningful in the sense of exploiting the medium region 
between heliotron/torsatron and qa configurations. 
Helical ripple plays an important role in occurrence of 
internal transport barrier in CHS and we expect the re-
duction of anomalous loss in CHS-qa by controlling this 
ripple. 
With NESCOIL code, another type of auxiliary toroi-
dal field coils that can change effectively a helical mag-
netic component, Bu, has been designed. These auxil-
iary toroidal field coils are set on a surface that is 15cm 
away from the current carrying surface of main modular 
coil. Total number of auxiliary toroidal field coils is 8 
( 4 per each toroidal period). Total current of them 
reaches 5 % of that of main modular coils at 1.5 T op-
eration. Geometry of auxiliary toroidal field coils is 
shown in Fig.1 with main modular coils. By the mirror 
symmetry, only 2 types of shapes are used for auxiliary 
toroidal field coils. The Poincare plots and Boozer 
spectra when helical ripple control with these coils is 
applied are shown in Fig.2,. The left-hand side figure 
corresponds to the case that no magnetic field is added 
(standard configuration). The central figure corre-
sponds to the case that helical ripple component is in-
creased. The geometry of auxiliary toroidal field coils 
is designed so that helical ripple component, B u, pro-
duced with them should become as large as possible. 
However, B-u, Bz.2 also increase in this case. In right 
hand side figure, the case that helical ripple component is 
reduced is shown. Not only Bu but also other residual 
ripples are suppressed effectively. The transport analy-
sis of these configurations is now in progress. 
Fig. 1 The geometry of 8 auxiliary toroidal field coils 
with main modular coil system is shown. For mirror 
symmetry coil shapes are only of two types. 
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Fig. 2 The Poincare plot of magnetic field produced by 
the modular coil system in Fig. 1. The geometry of 
original boundary configuration is shown with solid line. 
Magnetic components are also shown (lower). 
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